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Instructions 
 

• Read each question carefully before you begin to answer it. 

• Use black ink or black ball-point pen for your answers.  

• Fill in the boxes at the top of this page with your name and group.  
 

• Attempt to answer every question in the booklet. 

• Answer the questions in the spaces provided – there may be more space 
than you need in some answer spaces.  

 

• Calculators may be used for this booklet. 

• For any calculations, you must show all your working. 

• Any and all drawings or graphs should be completed in pencil.  

 

Information 
• The maximum mark for this paper is 47 marks. 

• The marks for each question are shown in brackets. 

• Please be aware that good English and clear presentation are required in your answers. 
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1. Specific heat capacity explains how much energy different substances need to change temperature. 
For each of the following questions circle the letter of the correct answer. 
 

a) What is the standard GCSE unit for specific heat capacity? 
 

A B C D 
 

J / kg J / °C J / kg °C kg °C / J 
 
 
 
 

b) Water has a very high specific heat capacity compared to most metals.  
What does this mean in practice? 
 

A Water heats up and cools down much faster than metals. 

B Water requires a lot of energy to change its temperature. 

C Water boils at a higher temperature than metals. 

D Water needs very little energy to evaporate. 
 
 
 

c) Which of the following is the correct equation for calculating the energy transferred when a substance 
is heated? 
 

A Energy = mass ÷ (specific heat capacity × temperature change) 

B Energy = specific heat capacity ÷ (mass × temperature change) 

C Energy = (mass × specific heat capacity) ÷ temperature change 

D Energy = mass × specific heat capacity × temperature change 
 
 
 
 

d) A 2 kg block of copper is heated, increasing its temperature by 10°C.  
If the specific heat capacity of copper is 390 J/kg°C, how much energy was transferred? 

 

A B C D 
 

390 J 780 J 3,900 J 7,800 J 
 
 
 

e) A heater supplies 9,000 J of thermal energy to 1.5 kg of a liquid.  
If the specific heat capacity of the liquid is 2,000 J/kg°C, what is the temperature increase of the liquid? 
 

A B C D 
 

3 °C 4.5 °C 6 °C 12 °C 
 
 

 

(Total for Question 1 is 5 marks) 

(1 mark) 
 

(1 mark) 
 

(1 mark) 
 

(1 mark) 
 

(1 mark) 
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2. A student is calculating the thermal energy required to heat different materials in a physics lab. 
 

Use the equation:  
 

Change in thermal energy = mass × specific heat capacity × temperature change 

 
a) A 2.0 kg block of iron is heated, and its temperature increases by 15 °C. The specific heat capacity of 

iron is 450 J/kg °C. Calculate the change in thermal energy of the iron block. 
 
 
 
 
 
 
 

 
change in thermal energy = …………………… 

 
 
 

b) The student then heats 0.5 kg of water in a kettle.  
 

Calculate the change in thermal energy needed to increase the temperature of the water by 40 °C. 
The specific heat capacity of water is 4,200 J/kg °C. 
 
 
 
 
 
 
 
 
 

change in thermal energy = …………………… 
 
 
 

c) Finally, a 4.0 kg aluminium saucepan is heated from 20 °C to 70 °C. Calculate the change in thermal 
energy of the saucepan. The specific heat capacity of aluminium is 900 J/kg °C. 

 
 
 
 
 
 
 
 
 

change in thermal energy = …………………… 
 
 

(Total for Question 2 is 6 marks) 

(2 marks) 
 

(2 marks) 
 

(2 marks) 
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3. A student investigates the specific heat capacity of an aluminium block. They use an electrical 
immersion heater to heat the block and a thermometer to measure the temperature change. 
 

 
 

a) State what is meant by the term specific heat capacity. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 

 

b) The student supplies 10 800 J of thermal energy to a 1.0 kg block of aluminium. 
The temperature of the block increases from 22 °C to 34 °C. 
 

Calculate the specific heat capacity of the aluminium block based on the student's results. 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 

specific heat capacity = ……………………  
 

(2 marks) 
 

(3 marks) 
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c) The immersion heater has a power output of 50 W. 
Calculate how long the heater was switched on to supply the 10 800 J of thermal energy. 
 

Use the equation: Energy transferred = power × time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

time = ……………………  
 

 
 
 

d) The specific heat capacity calculated by the student in part (b) is higher than the true value for 
aluminium. 
 

Suggest one reason why this happened and how the student could improve their experiment to get a 
more accurate result. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 
(Total for Question 3 is 10 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3 marks) 
 

(2 marks) 
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4. A student investigates the specific heat capacity of cooking oil. They place the oil in a beaker wrapped 
in insulation and heat it using an electrical immersion heater. 
 

The figure below shows the setup used by the student.  
 

 
 

a) State the standard unit for specific heat capacity and name the piece of equipment the student should 
use to measure the electrical energy supplied to the heater. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

 
b) The student heats 0.8 kg of the cooking oil. The temperature of the oil increases from 20 °C to 65 °C.  

The specific heat capacity of the oil is 2100 J/kg °C.  
 

Calculate the thermal energy transferred to the oil. 
 
 
 
 
 
 

specific heat capacity = ……………………  
 

 

c) The heater was switched on for 5 minutes to transfer this energy. 
Calculate the power output of the heater in Watts (W). 
 

Use the equation: Power = Energy transferred ÷ time 
 
 
 

 
time = ……………………  

 
 

(Total for Question 4 is 8 marks) 

(2 marks) 
 

(3 marks) 
 

(3 marks) 
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5. A student uses a 2.4 kW electric kettle to heat 1500 cm3 of water. 
The water is initially at 20 °C and is heated until it boils at 100 °C. 
The specific heat capacity of water is 4200 J/kg °C.  The density of water is 1.0 g/cm3. 
 
The kettle is 80 % efficient at transferring electrical energy into thermal energy in the water. 
 

Calculate the time taken, in seconds, for the water to reach 100 °C. 
 

Give your final answer to 3 significant figures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Time taken =  ……………………  
 

 
 

(Total for Question 5 is 6 marks) 
 

(6 marks) 
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6. A car of mass 1.4 tonnes is travelling at a speed of 31 m/s. 
The driver applies the brakes and the car comes to a complete stop. 
The car has 4 brake discs. Each brake disc has a mass of 1.5 kg. 
The specific heat capacity of the material used to make the brake discs is 450 J/kg °C. 
 
Assume that all the kinetic energy of the car is transferred into the thermal store of the 4 brake discs 
equally. Calculate the maximum temperature increase of the brake discs. 
Give your answer to 2 significant figures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Temperature increase =  …………………… °C 
 
 

 

(Total for Question 6 is 6 marks) 

(6 marks) 
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7. A sports car of mass 1200 kg is travelling at a speed of 108 km/h. 
The driver applies the brakes and the car comes to a complete stop. 
 

Only 60% of the car's initial kinetic energy is transferred into the thermal store of the two front brake 
discs. The mass of each front brake disc is 1.2 kg. 
 

The specific heat capacity of the brake disc material is 460 J/kg °C. 
 

Before the driver applied the brakes, the temperature of the brake discs was already 45 °C. 
 

Calculate the maximum final temperature of the front brake discs. 
Give your answer to 3 significant figures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final temperature =  …………………… °C 
 
 

 

(Total for Question 7 is 6 marks) 

(6 marks) 
 


